Dominant optic atrophy caused by a novel OPA1 splice site mutation (IVS20+1G-->A) associated with intron retention.
Dominant optic atrophy (DOA) is the most common form of inherited primary optic neuropathy. The purpose of the current study was to report a novel OPA1 splice site mutation and investigate the impact of the mutation on pre-mRNA splicing in a female proband and her father diagnosed with DOA. We evaluated visual acuity, retinal fundi and kinetic visual fields. Color vision phenotypes were determined using the Farnsworth Panel D-15 and the Farnsworth-Munsell 100-hue tests. All 28 coding exons of the OPA1 gene were analyzed with polymerase chain reaction (PCR) amplification and direct sequencing. Total RNA extraction from white blood cells followed by reverse transcription-PCR (RT-PCR) was performed. We identified a novel heterozygous G to A mutation at position +1 of intron 20 (g.IVS20+1G-->A) in both patients. RT-PCR analysis revealed that the first 25 bp from intron 20 plus exon 20 were spliced onto exon 21. No difference in expression of mutant and wild-type transcripts was found within the linear range of amplification. Clinically, both patients exhibited reduced visual acuities, pallor of optic discs, decreased sensitivities of central visual fields and blue-yellow color vision defects. Previously, only one mechanism (skipping of exon) of pre-mRNA splicing defects has been reported among OPA1 splice site mutations. Our study demonstrates that the mechanism of intron retention is a novel type of pre-mRNA splicing defects. The mutant transcript with a premature termination codon is likely to encode a truncated protein, due to a translational frameshift (V672fsX675), that lacks 289 amino acids of the C-terminal end. Therefore, it is suggested that haploinsufficiency underlies DOA in the patients. However, we could not exclude the possibility that the truncated protein has a dominant negative activity because the mutant transcript is insusceptible to nonsense-mediated mRNA decay.